New Solid Forms of the Antiviral Drug Arbidol: Crystal Structures, Thermodynamic Stability, and Solubility.
Salts of the antiviral drug Arbidol (umifenovir) with pharmaceutically relevant benzoate and salicylate anions were obtained, and their crystal structures were described. For Arbidol salicylate, an unstable solvate with acetonitrile was also found and characterized. Analysis of the conformational preferences of the Arbidol molecule in the crystal structures showed that it adopts two types of conformations, namely "open" and "closed", both of which correspond to local conformational energy minima of the isolated molecule. Thermal stability of the Arbidol salicylate solvates with chloroform and acetonitrile was analyzed by means of differential scanning calorimetry and thermogravimetric analysis. The standard thermodynamic functions of the salt formation were determined. The Gibbs energy change of the process was found to be negative, indicating that the formation of the salts from individual components is a spontaneous process. The dissolution study of the Arbidol salts performed in aqueous buffer solutions with pH 1.2 and 6.8 showed that both salts dissolve incongruently to form an Arbidol hydrochloride monohydrate at pH 1.2 and an Arbidol base at pH 6.8, respectively.